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(54) DC-DC CONVERTER AND OVERVOLTAGE DETECTOR PROVIDED THEREIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To output a signal representing a generation 
of an overvoltage without providing a special purpose terminal. 
SOLUTION: A feedback signal Vfb corresponding to an output voltage 
Vout is given to an error amplifier 12 and a comparator 21. The amplifier 
12 outputs an error of the signal Vfb and a reference signal Vref. A 
control circuit 11 controls switches M1 and M2 according to the error. 
The comparator 21 compares the signal Vfb with an overvoltage monitor 
level (Vref+Voff). When the signal Vfb exceeds the monitor level, a switch 
M3 is closed, and a voltage Vdd higher than the voltage Vref is given to 
the amplifier 12 and the comparator 21. 
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^«-^.Vfb«. gSSgT" >yi 2^d:^n>/^-^2 1 
Vfbt#M«ffiVref <h©gSM£ffl;*jU ©JflPISSSl 1 

SfiE^n^ 1^^;U (Vref +,Voff ) t^itm?*. 7 
*-f 7fM3^->t>$n. #88«JEVref «k 
2 1 l£-§-*.S>*l-5. 
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5DC/DC3 W!-?T"$oT, 

2 6DA*«^ 1 ©#5H«EE* 0 "bK^JB 2 ©# 

±G(f}A«EE« f ±Sjl! 2 0#««BE«t D feS < tz t 
SIC ±nte>rtU—?<V$&l<DXt)ffi : jr\Z±VZm2<D 10 

SrW-f 3D C/D C 3 >A-^. 

HE SMt^D C/D Ca >;WT*t3 1- 

2 CDA^S^tC^ 1 ©IWSWEE*^*. 6n. *ns ©» 
JSfcJScJ^Tiffi 1 tt©;W vttUn?*^. ttC«t D 20 

±EtB*ttE£±ffi8 1 O#HB«EJ:0 "b*V»*2 ©# 

±Bttia*BE* t ±ffi* 2 ©#ffiMtE£ 0 >* <tt-z>tz£ 
±1BIHW#R©» 1 OAASB^KiffiSB 1 ©#!& 

oA*«fotfiJ; | 3t)^<a-pfctff*. ±ei»© 

^SUCT^D C/D C n ws— 

±EMW BK ±t Effl * mffi &m < 1i.it> K Ktt 
$n^>m 1 ©A*«HF . 4» ±tf±B» 1 ©#HS11EE«fc 0 
fcilS^Sg 2 ©#8gmjE#4-*. 5>n5f 2 ©A^iS"? &tS 
^n6Pl*3ip ; ^2©A*^tC#^6n-5«ffi 

±ie«^©m&^aj^-r^ffi*^©«t> 
[w**4] w^3S3tciH«©iamBE^miEiKT?so 

T, 

±BD C/D C n >A— ^ t^-©D C/D C 3 Wt-^ 

^© A^ms ££/£-r fittest®® t ©friicigtt 6n* t 
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«flr3&t±ea«eE#fia«ffiicft o fc t * o n ic& 

[0 0 0 1] 

««-r*»fe*J*-P*:D C/D C a >^-^tffb4. 
[0 0 0 2] 

[«#©ft«] l*ftiWl:UWTDC/DC3>A- 

* (*ffli3g&*-£trt **j£<*]fflsnTV»*. dc/d 
c3>a-?ii 4-A6nfcDcmEE^e. : ?***6n 

[0 0 0 3] -Kfifi;DC/DC3>rt-j'0 

ihjsseit*-&. :ct-«, — mtvx. p$jesj©dc/ 

WHSnfclWMs'fMl, M2H ffifPli&ll 
ld<i:0 32StCON/OFF^JC$iJP$n^). CdT, 
7.'T^5 1 M1IC«. A**BEVin#BUPSnTV»*. * 

2*tOFF«^l(C$i]ffll$n5t. a-f^LS^l/TlKn 

5 3^;i/-®S5*<*iJnbT«}>#, ffi#:i>-r>i3-cout a* 
^msn-s. cntcctom^mffivout #±#lt^ 

<„ —J5. 7,4 y^Ml^OFF^IcSiJffll^n, X-f 
y 2 #0 N (OTP 3 n*> i . a -f JKiK* 1 *^ 

[0 0 0 4] {&J18I3881 1«. tii^mJEVout !t© 

^•Vfbd^H7>Xl 2 tC#^.&n-5. CCT, — 

^mffiVout $r^JE-r«>Ctl"«t 0#6tl-5. ^*:. ^ 
^7>X1 2tt, -t07^-H/Xy^«^Vfbi<WH« 
ffiVref t©R**ii«UTjW»iaKl 1 -t 
UT. JM'#I[hIS&1 1«, ^•©^Sr-t'alC-r^.t^lCX 

mvout d^-s©Mic«itsn?)o 

[0 0 0 5] ±EDC/DCa>A-^tC*5ViT; 
tf . 7> -f y 1 39«# O N ttffi fc o T b * -5 

40 0. fcb^J«BEVout tf&m&.±\Z±&LTLti?Z.ttf 
fS^ns. iOl^. :ODC/DC3>/W*5 

[0 0 0 6] d©J:5ft:a«BE*lftm-r*fc*Ktt. 

^-r^.#tB*mffi© i 2 o%ss©^Et-*Taj^H)s 
vout *t±^Lfci:^ic^©&^*-rffi^th^^ns 

50 a*JEtt»lCfc<&4:. ±E=i>/^U'-3'©a*K:fiHl/ 
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3.-X&y)W2ftZ>t, tB^«JEVout jWSTT*. 
[0 0 0 7] 

jevoui tf&mmvim\ztz2>£, AW£#?rr*;t«>© 

lft^ttDC/DCn>/N*-^<0rtgBT^bT^-5. <!: 
■?-©<£ 5 &i©SEE#3!£L;t d t^DC/D C 

*. -ttT, Cl©II$£g/£^*£#©gE?f©£fl5<i:L 10 
Ttt. DC/DC3>/t-*K3i*JBy**©»£**T 

v>*. 

[0 0 0 8] Ltf*U J:SOJ:dft*JBOTeKlt«:: 
DC/D C n >;^— ^©/jNaMb*Jt»*±TI»* 
.b&O, ZIX h©±#?-£}gv>TU.£5. #fgBJ© 

MBt*. DC/DCn>A-^(c*3^T: •fflSH^SR 

tc-r*:: £•?&*. 

[0 0 0 9] 20 

[«Ms»*-r*fc*©#HSi *»wodc/d'c3> 

A-^tt, ffiA«ffii'*l ©#Jifi«EE£©R»::StJlr» 
T±Effl*«EE*1W»Ta*IWg £ ai, JBl©A*SB^ 
.C±EHJA«£Bi«4A6h4 fc#fcl6 2 ©A*Sf? tc± 
ESS 1 ©#iimjEJ: 0 <bffitr»8 2©#JB«ffia*#*. 6 
ft, -tft6*ltlWa3>AU-^i:, ±Etii7J«ffijS< 
'±EJ6 2 ©#JS«BEJ: 0 '%>*< ±E n> 

/tU-*©*l©A#^fc±fi* 2 ©#««££?>*>' 

[0 0 10] _kf2#t/£K45V>T, ffl*«ffi^B6t±fc 30 
•Jk#LT±BSS 2 ©#HB®JE£i&;t* 1, "±Ea 
. -*©» 1 ©AfcJB^K-hESli 2 ©#flR«EEJ: 9 %Kt> 
■ Sft*. d'©*S^» ±E«£E£j5fc*&tt.' & 

m, ±fs.a>/\u—t?<Dmi ©A*sB ; ?k:±aBJB2©# 

JtMTCiD t>*v»«flS*-**.ttW-*.- TfrfcS; -tfBn 

[0 0 11] *58!lfflffiOf !8<DD C/D C3 >A- * 
tt. ta.-X*^'LTtt*«BK:»«aft*«WA*JB 
^. a«-t©*jBA*iB^i»i*t©Mta5>Uc»»t6 40 
ft* 1 m©X-f y -tftS 1 *&©*< y 

•t*C t ICi'O Tpfcft© 6ftfc-£©ffl7jmjE£±/& 

r*«j«*»aifcf*.- *lt; asi©A**?t:±E 

ffl*«flE7i«#^.5ft*t*cm2©A*3S3^fC^l©# 
ItBWF^S ft. *ft 6 ©K«fc»tJV>T±iB 1 m© 

*-r vj-^wmt* z. t ict o ±Eia*«£E*«»r* 

idfPWt, ±Effi7J«JE£±ESf§ 1 ©#H&«BE«fc D'fc 
*^*2-©#j»«JEtftifc*!rr*3->/ru-^i.- ±E 
ffl*«Bi#±i2*2©#JI*jEJ:DfeW<fcofc£*' 
lc, 'J:Effi«P#lt©3B 1 ©A^ig^ iCJbE* 1 ©#J8« 50 



i . #M 2001-268895 

4 

JE«k0fc?S^«££-£*SHffi±J*¥©££*rL. ±E 
#J»^Rtt, ±Ef& 1 ©A**? ©«ffi*«±EJB 2 ©A 
aM?©*ffi«kO'bS<fcofc£*fc. ±Elfc©>W 

KT*. 

[0 0 12] ±E««t*JV»T. ffl**flE#&B«j:lC 
±#LT±Ej&2 ©*WH*flES«*.* t. ±E$«^S 
±E 1 fettX'T-y 5 1 © -5 -6 CDfHMCStt SftTl> 
*A-f v^SBMfcttlcT*. l/fc^T. 'fob, ±E 1 
a©7.-f y^©5-6©«««fcK»t6ftTV»*^-f yf 1 

±#Lfe©T*ti«, ±e i a©*-r u/^-awcaatt 

ft*. cftlciD. CU*. tH*«JEtt«TUTi/»<. 
[0 0 13] 

l&WZ>mi&cr>Mffl £TF, *£H©*lfi»»K:ov»T 
HBJfe#JBLfc*»&BWrr*-. B 1 tt, *58W©-*« 
^S8©DC/DC^ >K— *©[5JS&EJT«&-S. CdT 
tt, *EEH!)DC/DC3>;^*«!)±H'*. * 
d£T»D±1f*DC/DC3Wt-a'H:, @4iC 

[0 0 14] aJcSJfi»»©DC'/'DC3>A— 
THE. H4IC*LfclE?¥©«J«K:#UT.'««lia»2 0' 
SBN**CiK:J:9J*£?r«T*S; C1©«®[h]SS2 0 
tt, n>/1U— *2 1 % h^flEVoff 
*jfc*©«BL fcilta'T y^M 3 £«&*.*. 

[0 0 15] 'lW-JSKFtt. RJ67>y" 

1 2©.-«?ii:»tt*ft4. UfcdtoT, 3>AU-^'. 

2 i©-«Hfk:«. 7^-Hny^«#Vfb*i#A6ft 
*dt(C^C*. 7^*5, 7^ — hVty^«^Vfbtt,'a* 
mEEVout *Jgta^-> h>7-^ 1 3Sffl^T»)It5C 
tiCioTlf 6ft*«JET$>*. -r*. D>^^-^2 
1©+SS^JC«, <WH«BEVre'f *J:tft7t'/Hff ; 
Voff 6ft*. ZCT, #PaHffiVref «, DC 

/d c a >A--^*^jt-r^€ffi*mEESrfg^r*m ^ 

T$>*. Sfc, «. -r.]Ej ©ttEE 

D C/D C n >A-^^^-r^€m^SJE«k 0 t)S!^ 
SJEEicm-r*{i^#A6ft*dt{C^:*. fciJ, £A 
TTIJ. a>Alx-^2 1 W+SS^ t-^A6ft*«JE. 
(Vref +Voff ) OitS, rjgmji^:^^ i^^;n 
tP?^Ct*i»*. 

[0 0 16] n>^U-^21tt. — 
Vfbt^mEE^^i^^^t^ltfe-r*. ddT, 7^ 
.-H/tyjrfl|1»Vfbtt, iaiWcfc^fC, ttiTimjEVout 
Sr*-T(1^TS*. LfciibT. 3>/tV-^2 1«, 

[0 0 17] 3>/^-^2 1B. 7^-|»A?f - *OT 
V f btfaWE^n * U"SJl,«i: 0 =b/jN$ V» t THJ 
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TLj £trj*iT£. IP*-. tii^miEVout *»&KBl±E: 
±#LTj@ttJE#ffi{;:&3<h. 3>AI/-^ 2 1 ©tti* 
tt THJ TLJ \ZWK>Wt>2>. Z.V)-3>>\\s-5> 2 

1 ©Hi;ftte. >W y 3 tC-^-A 

[0 0 18] 7-T7fM3H ttEEVdd#£PJD£nTd3 
0. n>/^U— ^2 1^?> THj ^4-Ae>n^>t^tt«M 
£&D. TLJ SftStHttlSifc*. Lfc^c 

T, Z2>nV—^2 l©fcB;>J# TLj lC&S£, *-fy 

^«ti/n>^u— ^ 2 i ©-^wm^mffivddtc^ 
i£ftmizf3.z t. mmryzfi 2©-ss?-. 

AU-^2 l©-«-y©«fflra«*ffiVddE«ttSttS. 
ft*. tt£EVddtt, jgmBE^E-^ (Vref H-Vof 

f ) «fc 0 fc*£&SJET*&£. 
[0 0 19] *-f 7fM3ll ^JAfcE. MOS h^>'J 
7.^T$>^)= C©*§-&. V— y^Sg^ KSffiVddJ^HJlnS 

n. y— hafttnwti/-^ 2 1 ©tti^tcs^sn 

^-L-T, KK>3fH — FAy^fl^Vfb. 
^ii7>7'l 2©-3g7*>J;tfzi>/1l'--;5'2 IO- 

[0 0 2 0] ^(C, B2*#lLft)5«6. ±fE#tj£©D 
C/DC3>A*-^©Sjfe£tftBJ-r£. uiTtt. 
?fMl*J;lW2B. ftJPHISgl 1 t::J:oT£rF©«fc 

T7-f- FAy :7{f^Vfb##MEVref «tD fe/ht? 

v^ratt, x-r y^M 1 *»oNttJ8K<M»sn*t*K 

7-f5/fM2*»OFFl)a8CMIPSn. Sfc. 

A y ^ V f b**#M«BE Vref <£ 0 ^T^V^Fe"]^, 

x-r y i #of F*m:iwwan* tmz^ yj- 

M2rfONVtmiZfflW£tL2> : b<Dt-rZ>. 
[ 0 0 2 1] B2l:l5l>T. nmT\ DC/D 

cn>y\*— ^^lE^tKif^bTv^feot-r^. z.com 

-g\ — FA*y £ff-St-Vfb##J?gmEEVref E— Wc? 

Otti^JEVout ^©ffilC&gf^n^. d©B?. 7" 
>f — FAy ^{t^Vfbtt. fiTC. iSSEE^en^ 

(Vref +Voff ) <fc 0 fc<£H©-T?. □ >/\\y— 9 2 1 
©irJ7J«: THJ Tfc*. i^T. X-fyfMSliOFF 

[0 0 2 2] ±f2t»cjff©T. I^WTl iC*3V^T. 
«. X-f yy^M 1 tfft\ZONVtmtt£^Tl>3Lo1tim& 

n, Hi7J«JEVout «I£lll:±#l/T^<. 
ffir^JEVout #±#T-2>i:. cm:ffoT7^-HA* 
y^ff-^VfbfeJi^LTiaX. f LT, C©7^-hV! 
y £fi#VfbjW$*iJT2 iCiSHTigWEE-^l^JU 
(Vref +Voff ) *mXZ>t. 3>/tl>-?2 1 ©tii 
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THJ frS f L J fcttJDWto*. £©&*. X-fy 
fM3^->*>3n. mM7>7°12©-SS 
2 1 ©-^©mft^ttJEVdd 

[0 0 2 3] ^M7>^1 2©-JB : f*«*EVddK«J* 
Sn*«k'3fc£Si. £©*JEVdd«#j»«EVref «k 
Ofc^©"?. ^i7>^l 2©{ii7Jte fftj fcfcS. 
Z.ZX\ fflffl®&l ltt, mm7>7l 2©£rJ7j/&< 

rftj T&SJ^te, y^M2SONttSg^JPf 
10 S. £©<>:€\ M'^Ml*miCON«ltSoTl/ 
$3»l$a t fg£LT^* ! fe©£'r*<!:. T.-fy^MldS 
£tfM2&mzONVtmiZf3.Q* -tttSO^-fyf 1 *^ 

UT^mst^ssns c: t \zfs.z>. zn\z^K>. ta-x 

flJEVout OiB«E«JB*««E7"r*. 

[0 0 2 4] — 7j, ^ 2 1 (D-i&f-vm&W 

«EVdd(C«^p^n-5<h, JlOttJEVddttiSaffi^:-^ 
(Vref +Voff ) Jc D fcjSl^cOT, uy)\V— 
^ 2 1 (Dtatllii TLJ OS$T'<&5. X-f y 

20 ^MSttONttffiSfijlSr-rsOT, y — FA©*fttt« 
EEVddfcfiaSrSn-Sditca:*. cote*. n>/1U— 

^2 i ©ai^tj «ty:x-f 7fM3©W77fsn5 

[0 0 2 5] ^©ipfC. DC/DCr]>;\'-rS'©m?3 

msvout 5&«a«jEtti8ictt*t» y-FA©nfi:nm 

EVddlC«^f.Sn5. £©££, a>/Xl/- ^2 i©m 
^iSilXT.'f y^M3©fcMttyy^^nTV^©-e. 

LmtJfeoTfc, /— FA©m&temEVddtC## 

30 znmwz. 

[0 0 2 6] ±BS«JSSt:*ViTilflffi«»««58*bfc* 

««fc^. m^Micii, y-^A©s^o~#ssamv 

refg«T-^n« TlE^j <h^b. y-F.A©«tt*» 
«JEVddKST±*Ufci:*fc fJgmJEJ t&ttt. Z. 
©«-&, d©y— KA©m&«. DC/DC3>;W 
©^SK{C*5ViT T7 7^J tbT^mWfigT$.^. C© 

iiiiJE^*bTy-h*A©mfi:ji> ! mE 

VddtC*-C_h#Lfct^(C r77i^=t7h irfS. 
40 7id3, lr»-3fc^«EE3i*58*"r*t, 3>/t!/-^2 1 
©th^ii.k^y.-l' y ?M 3 ©^«7 y ^$n^>©T. 

«fr*. Lfe*«t5T. C©7yytC<tt)jgllE©%^<& 

[0 0 2 7] C©«fc-51C, *HiS^©DC/DCn> 

-H/^yi'«#Vfb$KM7>7 p l 2l:i<fcAOM 

ttto*. K??©DC/DCn>A*-^lC*5^T^tj-^.tl 
50 TV^A- F^x7*f«Jffl LTig«ffi©^*$:*^-r-5 
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*«k/Mfifc«i^.*J:i;'*«T*«.. 
[0 0 2 8] H3I1 *%WOflilOSIigJgSgC!)lHlK0T 

d©-+M U^Q 1 £^->*>T*fc*CDHffiW:, # 10 
MttEVref £«ffVddi©W©W£©*fct8:jrr* *> 
©if*. «SE7-f >tCtj.-X*<fS!Jt6nT^ 

*• 

[0 0 2 9] J:f5flS/*ici$ViT, D'C/DC3»t— ^ 

««{^a#B8mffiVref Id— gcLTV>-5©T, tJ--f 'J 7.^ 
Q 1 ttOFFtttBSifiHeT*.' 
[0 0 3 0] tZZtf. <6f6*»OSIHfcJ:-3Tia*«ffi 
Vout #Jb#L, hVN'y ^{f-^Vfb^jgmEE^^i . 

rS'W'W (Vref +Voff ) J — HA©1 20 

iid^EEVddlcl^-5„ d©«-§\ -th-f U7.^Q 1^ — 

0. tti^llJEVout dtffiTT*. 

[0 0 3 1] S*. »ifcjRUfc»»Ttt,..*-f v^M ■ 
2 SrONtKgUcT* Z. tTka-X*«W bTUfc^ : 
0 2 (C^^Tte, IM 'J7.^^0N^»cr^Clt 

IB«. X-r?^M2£y'f:*-KlCg#&*fcDC/D 
Ca>A-^(cfeJS^T€^). 30 



[0 0 3 2] 01JtB03CSl/&DC/DC 

^>«0?t*JffllM<7)D C/D C =1 >A'-^ (CfejgffiT^-S. 
[0 0 3 3] ±5£©3lUfi0!lTtt, |S$BESJ©DC 

£ft-5fc©T'te&<, tftJAtf. #JESJ©DC/DC3> 

[0 0 3 4] 

[«9!©a*A] ^SSWCtntf. DC/DC3WW 

gBtCilftTT^S. Lfc*bT, ig^BE^tti LT-€-C9IS 
«£ffi#t-£$^£tatt3«-&T-£^T ! fe, DC/DC 

[0®©««&iaBJi] . 

08&0T&&. 
[0 2] #5li£jg£g©DC/DC3>A*— t?(DW)ft-&WL 

[13] *%^©te©Hk^S8©[si!S0T**. ' 
[04] — j&W&DC/DC3>A— ^©|5]S80Ta& 
-5. 

1 1 ummm 

1 2 si7>y. 

1 3 igJa*u> h"7-£ 

2 0 &^IhJS§ 

2 l n>/tl^— ^ 
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